Résumé, 2014 Un travail récent sur la thermodynamique des solutions métalliques a donné des informations qui ne peuvent être obtenues à partir d'une analyse des différents diagrammes de phases seulement. Certains systèmes de solutions binaire sont discutés en vue d'illustrer l'influence sur les propriétés thermodynamiques d'une différence de taille, d'électronégativité et la valence caractéristique des deux corps en solution. Une attention particulière sera donnée à l'effet de valence sur l'enthalpie de mélange pour les solutions des métaux du groupe B et au problème général de l'entropie de mélange dans les systèmes des solutions métalliques. Abstract. 2014 Recent work on the thermodynamics of metallic solutions has produced information which cannot be obtained from an analysis of the various phase diagrams alone. Selected binary solution systems will be discussed with a view towards illustrating the influence on the excess thermodynamic properties of a difference in the size, the electronegativity and the characteristic valence of the two solution partners. Particular attention will be given to the effect of valence on the enthalpy of mixing in terminal solutions of group B metals, and to the general problem of the excess entropy of mixing in metallic solution systems.
Since the turn of the century a great deal of information has become available on the thermo--dynamic properties of metallic solutions. This work originally was stimulated through Gibbs' discovery of thelphase rule. Even today the most extensive body of thermodynamic information on alloy systems is contained in the literature on phase equilibria. However, it should be recognized that this type of information, valuable as it is, leaves much to be desired in any detailed discussion of solution thermodynamics. While the phase diagrams of course reflect the dependence of the total free energy of the system on composition and on temperature, they usually do not permit an unambiguous numerical evaluation of the theoretically interesting excess thermodynamic quantities. In the present discussion we shall in the main be concerned with the (intégral) excess free energy, GB, the excess enthalpy, HB, and the excess entropy of mixing, SB [1] . These quantities are related through the fundamental thermodynamic relation GB = HB -TSB.
We shall not hère consider the various experimental techniques used in detailed studies of the thermodynamic properties of metallic solution [2] . Among these the most important are high temperature galvanic cell and vapor pressure methods for free energy déterminations, and high temperature reaction calorimetry for the mixing enthalpies. The We give in figure 4 the equilibrium phase diagrams for the alloys of silver with cadmium, indium and tin. These diagrams may be used to illustrate the well-known Hume-Rothery rules. However, we shall restrict the present discussion to thermodynamic information which cannot be derived from the phase diagrams alone. In particular, we shall review the data on the enthalpies of mixing, which are presented in figure 5 [13, 14] . These figure 8 , where we present some of the integral excess thermodynamic quanFic. 8. -Some excess thermodynamic quantities for liquid zinc-cadmium, zinc-indium and zinc-tin (ref. [17] ).
tities for the liquid àlloys of zinc with cadmium, indium and tin [17] . The data undoubtedly reflect both a différence in size and a différence in valence between the solution partners. Nevertheless, the correlation between excess* properties and valence différence is apparent.
A survey of the differential excess quantities for various solutes in zinc is even more suggestive [181. For this purpose we give in figure 9 the differential excess enthalpies of liquid zinc as a solvent for a wide range of other group B metals. In figure 10 we present a similar graph which shows the differential excess entropies plotted against électron concentration. We see that for all the [25] , [26] (1 2014 x) ), i.e. the entropy of random mixing. On the other hand we have for enthalpy, internal energy, volume and heat capacity 0394Hideal = 0394Eideal = 0394Videal = 0394Cp ideal = 0.
Abstract. 2014 Point defects in metals were first introduced to explain diffusional phenomena, and the success of the models is generally measured by the success in correlating results of diffusion measurements. In this paper, the use of diffusion as a tool to study imperfections will be reviewed, and an attempt made to assess the limits of validity of theoretical models in the light of experi- In homogeneous systems, the diffusion coefficient,
